Self-assembling peptide nanofiber scaffold promotes the reconstruction of acutely injured brain.
Traumatic brain injury (TBI) or brain surgery may cause extensive loss of cerebral parenchyma. However, no strategy for reconstruction has been clinically effective. Our previous study had shown that self-assembling peptide nanofiber scaffold (SAPNS) can bridge the injured spinal cord, elicit axon regeneration, and eventually promote locomotor functional recovery. In the present study we investigated the effect of SAPNS for the reconstruction of acutely injured brain. The lesion cavity of the injured cortex was filled with SAPNS or saline immediately after surgically induced TBI, and the rats were killed 2 days, 2 weeks, or 6 weeks after the surgery for histology, immunohistochemistry, and TUNEL studies. Saline treatment in the control animals resulted in a large cavity in the injured brain, whereas no cavity of any significant size was found in the SAPNS-treated animals. Around the lesion site in control animals were many macrophages (ED1 positive) but few TUNEL-positive cells, indicating that the TBI caused secondary tissue loss mainly by means of necrosis, not apoptosis. In the SAPNS-treated animals the graft of SAPNS integrated well with the host tissue with no obvious gaps. Moreover, there were fewer astrocytes (GFAP positive) and macrophages (ED1 positive) around the lesion site in the SAPNS-treated animals than were found in the controls. Thus, SAPNS may help to reconstruct the acutely injured brain and reduce the glial reaction and inflammation in the surrounding brain tissue. Self-assembling peptide nanofiber scaffold (SAPNS) was reported earlier to bridge the injured spinal cord, elicit axon regeneration, and promote locomotor recovery. In this study the effect of SAPNS for the reconstruction of acutely injured brain was investigated. In SAPNS-treated animals the graft integrated well with the host tissue with no obvious gaps. SAPNS may help to reconstruct the acutely injured brain and reduced the glial reaction and inflammation in the surrounding brain tissue.